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Polycythemia vera. V. Enhanced proliferation and 
phosphorylation due to vanadate are diminished in 
polycythemia vera erythroid progenitor 
cells: a possible defect of phosphatase activity in 
polycythemia vera. 
Dai C H; Krantz S B; Sawyer S T 

Department of Medicine, Department of Veterans Affairs 
Medical Center, Vanderbilt University School of Medicine, 

Nashville, TN 37232-6305, USA. 

Blood, (1997 May 15) Vol. 89, No, 10, pp. 3574-81. 
Journal code: 7603509. ISSN: 0006-4971, 
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Journal; Article; (JOURNAL ARTICLE) 

English 

Abridged Index Medicus Journals; Priority Journals 
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Entered STN: 30 Jun 1997 
Last Updated on STN: 3 Mar 2000 
Entered Medline: 19 Jun 1997 
Erythropoietin (EP) and stem cell factor JSCF) are 
essential growth factors for erythroid 
progenitor cell proliferation and differentiation in 
serum-free culture. It has been previously shown that 
burst-forming units -erythroid and colony- forming units -erythroid from 
patients with polycythemia vera (PV) have enhanced sensitivity to EP and 
SCF compared with normal erythroid progenitors, but little is known about 
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DOCUMENT TYPE 

LANGUAGE : 
FILE SEGMENT: 
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ENTRY DATE: 



AB 



the mechanism for this difference. In the present investigation, the 
effect of EP and SCF on protein tyrosine phosphorylation in day- 8 normal 
and PV erythroid colony- forming cells, which give rise to colonies of 2-49 
hemoglobinized cells, was studied. EP rapidly induced tyrosine 
phosphorylation of the EP receptor, whereas the most prominent 
phosphorylated protein induced by SCF was identified as the SCF receptor. 
No additional phosphorylated proteins were evident when PV cells were 
compared with normal cells. Culture of normal erythroid 
progenitors with orthovanadate, an inhibitor of protein tyrosine 
phosphatases, resulted in an increased number of erythroid colonies and 
enhanced protein tyrosine phosphorylation. However, in contrast, little 
enhancement was evident with PV cells. These results indicate that, 
although vanadate may be acting in normal erythroid progenitors 
as a phosphatase inhibitor that potentiates the kinase activity induced by 
SCF and EP, this function is diminished in PV cells. Because 
erythropoiesis is regulated by a balance between protein tyrosine kinase 
activity and protein tyrosine phosphatase activity, PV patients may have 
an abnormal phosphatase activity allowing increased cell proliferation. 
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AB Erythropoietin (EP) and stem cell factor (SCF) are essential 
growth factors for erythroid progenitor cell 

proliferation and differentiation in serum- free culture. It has 
been previously shown that burst-forming units -erythroid and 
colony- forming units -erythroid from patients with polycythemia vera (PV) 
have enhanced sensitivity to EP and SCF cpmpared with normal erythroid 
progenitors, but little is known about the mechanism for this 
difference. In the present investigation, the effect of EP and SCF on 
protein tyrosine phosphorylation in day-8 normal and PV erythroid 
colony- forming cells, which give rise to colonies of 2-49 hemoglobinized 
cells, was studied. EP rapidly induced tyrosine phosphorylation of the EP 
receptor, whereas the most prominent phosphorylated protein induced by SCF 
was identified as the SCF receptor. No additional phosphorylated proteins 
were evident when PV cells were compared with normal cells. 
Culture of normal erythroid progenitors with 

orthovanadate , an inhibitor of protein tyrosine phosphatases, resulted in 
an increased number of erythroid colonies and enhanced protein tyrosine 
phosphorylation. However, in contrast, little enhancement was evident 
with PV cells. These results indicate that, although vanadate 
may be acting in normal erythroid progenitors as a phosphatase 
inhibitor that potentiates the kinase activity induced by SCF and EP, this 
function is diminished in PV cells. Because erythropoiesis is regulated 
by a balance between protein tyrosine kinase activity and protein tyrosine 
phosphatase activity, PV patients may have an abnormal phosphatase 
activity allowing increased cell proliferation. 
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AB Epidermal growth factor (EGF) mediates many 

pleiotrophic biological effects, one of which is alteration of cellular 
morphology. In the present study, we examine the possibility that this 
alteration in cell morphology is caused in part by the dysfunction of 
cadherin-mediated cell-cell adhesion using the human oesophageal cancer 
cell line TE-2R, which expresses E-cadherin and EGF receptor. In the 
presence of EGF, TE-2R changed its shape from round to fibroblastic and 
its colony formation from compact to sparse. Vanadate, a 
tyrosine phosphatase inhibitor, further potentiated the EGF response, 
whereas herbimycin A, a tyrosine kinase inhibitor, interfered with it. 
Moreover, EGF enabled the cells to invade in organotypic raft 
culture. These phenomena were accompanied not by decreased 
expression of the E-cadherin molecule but by a change in its localisation 
from the lateral adhesion site to the whole cell surface. Both alpha- and 



beta-catenin, cadherin-binding proteins, were also expressed at the same 
level throughout these morphological changes. Finally, we examined 
tyrosine phosphorylation of E-cadherin and alpha- and beta-catenin, and 
observed tyrosine phosphorylation of beta-catenin induced by EGF. These 
results suggest that EGF counteracts E-cadherin-mediated junctional 
assembly through phosphorylation of beta-catenin and modulates tumour cell 
behaviour to a more aggressive phenotype. 
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TITLE: Protein kinases mediate basic fibroblast growth 
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AB Primary culture was used to examine the effects of basic 
fibroblast growth factor (bFGF) on oligodendrocyte 
progenitor proliferation and c-fos expression. Basic FGF induced 
proliferation approximately six fold. This increased DNA synthesis could 
be blocked both with genistein, a tyrosine kinase inhibitor, and H-7, a 
protein kinase C (PKC) inhibitor. These results indicate that protein 
tyrosine kinase activity and protein kinase C are involved in mediating 
oligodendrocyte progenitor proliferation. The protooncogene 
c-fos was investigated as a likely proliferation mediator. Firstly, 
optimal conditions for bFGF-induced c-fos expression were determined. The 
oncogene responded maximally between 30 and 60 min of bFGF stimulation. 
Induction in response to bFGF occurred at 1 ng/ml, increased in a 
concentration-dependent manner and was maximal at 50 ng/ml. H-7 (50 
microM) and genistein (100 microM) blocked c-fos induction as did PKC 
down-regulation with chronic treatment of phorbol 12-myristate 13-acetate. 
These results indicate that bFGF induces c-fos expression through receptor 
tyrosine phosphorylation and PKC activation. Thus similar early signals 
lead to bFGF-driven proliferation and c-fos induction suggesting a link 
between these two processes. 
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ABSTRACT : 

The present invention provides methods of culturing, propagating, treating, and 
maintaining stem cells in the presence of a phosphate mimic, such as ^ 
***vanadates . *** The authors have discovered that a phosphate mimic, 
***vanadate*** , when added to defined culture medium makes neural stem cells 
proliferate and form neurospheres in a fashion similar to treatment of the stem 
cells with protein growth factors (e.g., but not limited to EGF and FGF2) . The 
mode of action of vanadate is most likely through inhibition of 

PTPases, thereby prolonging the action of insulin in the defined medium, and of 
growth factor release by the cells to the surrounding medium. The observed action 
of vanadate can be used in stem cell originating dysfunctions and 
diseases and as a tool to culture and maintain stem cells for the purpose of 
transplantation, drug screening and diagnosis of disease. In conclusion, 
***vanadate*** can be added to culture medium devoid of growth factors except 
for the supplement component insulin and thereby by itself trigger 
proliferation and expansion of adult derived neural stem cells. The effect is 
additive to two other proliferative cues (growth factor or cAMP) . This^ effect 
can be used in vitro for, e.g., cell culture purposes or in vivo for 
therapeutic purposes, such as the treatment of neurodegenerative disorders. 
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ABSTRACT : 

The present invention provides methods of culturing, propagating, treating, and 
maintaining stem cells in the presence of a phosphate mimic, such as 
***vanadates. *** The authors have discovered that a phosphate mimic, 
***vanadate*** , when added to defined culture medium makes neural stem cells 
proliferate and form neurospheres in a fashion similar to treatment of the stem 
cells with protein growth factors (e.g., but not limited to EGF and FGF2) . The 
mode of action of vanadate is most likely through inhibition of 
PTPases, thereby prolonging the action of insulin in the defined medium, and of 
growth factor release by the cells to the surrounding medium. The observed action 
of vanadate can be used in stem cell originating dysfunctions and 
diseases and as a tool to culture and maintain stem cells for the purpose of 
transplantation, drug screening and diagnosis of disease. In conclusion, 
***vanadate*** can be added to culture medium devoid of growth factors except 
for the supplement component insulin and thereby by itself trigger 
proliferation and expansion of adult derived neural stem cells. The effect is 
additive to two other proliferative cues (growth factor or cAMP) . This effect 
can be used in vitro for, e.g., cell culture purposes or in vivo for 
therapeutic purposes, such as the treatment of neurodegenerative disorders. 
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ABSTRACT : 

The present invention provides methods of culturing, propagating, treating, and 
maintaining stem cells in the presence of a phosphate mimic, such as 
★★★vanadates . *** The authors have discovered that a phosphate mimic, 
***vanadate*** , when added to defined culture medium makes neural stem cells 
proliferate and form neurospheres in a fashion similar to treatment of the stem 
cells with protein growth factors (e.g., but not limited to EGF and FGF2) . The 
mode of action of vanadate is most likely through inhibition of 

PTPases, thereby prolonging the action of insulin in the defined medium, and of 
growth factor release by the cells to the surrounding medium. The observed action 
of vanadate can be used in stem cell originating dysfunctions and 
diseases and as a tool to culture and maintain stem cells for the purpose of 
transplantation, drug screening and diagnosis of disease. In conclusion, 
***vanadate*** can be added to culture medium devoid of growth factors except 
for the supplement component insulin and thereby by itself trigger 
proliferation and expansion of adult derived neural stem cells. The effect is 
additive to two other proliferative cues (growth factor or cmP) . This effect 
can be used in vitro for, e.g., cell culture purposes or in vivo for 
therapeutic purposes, such as the treatment of neurodegenerative disorders. 
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ABSTRACT: 

The present invention provides methods of culturing, propagating, treating, and 
maintaining stem cells in the presence of a phosphate mimic, such as 
***vanadates. *** The authors have discovered that a phosphate mimic, 
***vanadate*** , when added to defined culture medium makes neural stem cells 
proliferate and form neurospheres in a fashion similar to treatment of the stem 
cells with protein growth factors (e.g., but not limited to EGF and FGF2) . The 
mode of action of vanadate is most likely through inhibition of 
PTPases, thereby prolonging the action of insulin in the defined medium, and of 
growth factor release by the cells to the surrounding medium. The observed action 
of vanadate can be used in stem cell originating dysfunctions and 
diseases and as a tool to culture and maintain stem cells for the purpose of 
transplantation, drug screening and diagnosis of disease. In conclusion, 
***vanadate*** can be added to culture medium devoid of growth factors except 
for the supplement component insulin and thereby by itself trigger 
proliferation and expansion of adult derived neural stem cells. The effect is 
additive to two other proliferative cues (growth factor or cAMP) . This effect 
can be used in vitro for, e.g., cell culture purposes or in vivo for 
therapeutic purposes, such as the treatment of neurodegenerative disorders. 
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ABSTRACT : 

The present invention provides methods of culturing, propagating, treating, and 
maintaining stem cells in the presence of a phosphate mimic, such as 
★★★vanadates . *** The authors have discovered that a phosphate mimic, 
***vanadate*** , when added to defined culture medium makes neural stem cells 
proliferate and form neurospheres in a fashion similar to treatment of the stem 
cells with protein growth factors (e.g., but not limited to EGF and FGF2) . The 
mode of action of vanadate is most likely through inhibition of 
PTPases, thereby prolonging the action of insulin in the defined medium, and of 
growth factor release by the cells to the surrounding medium. The observed action 
of vanadate can be used in stem cell originating dysfunctions and 
diseases and as a tool to culture and maintain stem cells for the purpose of 
transplantation, drug screening and diagnosis of disease. In conclusion, 
***vanadate*** can be added to culture medium devoid of growth factors except 
for the supplement component insulin and thereby by itself trigger 
proliferation and expansion of adult derived neural stem cells. The effect is 
additive to two other proliferative cues (growth factor or cAMP) . This effect 
can be used in vitro for, e.g., cell culture purposes or in vivo for 
therapeutic purposes, such as the treatment of neurodegenerative disorders. 



